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3. THE NORTH ATLANTIC 
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4. MACARONESIA CLIMATE 
EVOLUTION (1865-2012) 
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5. THE FUTURE OF 
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~WSDI - Warm Spell Duration Indicator (6 Days > 1961-1990 90th Percentile)
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6. NORTHWEST AFRICAN 
COASTAL UPWELLING 
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Figure UP-1: Upper panel: Schematic hypothetic mechanism of increasing coastal wind-driven upwelling at eastern 
boundary systems, where differential warming rates between land and ocean results in increased land-ocean pressure 
gradients (1) that produce stronger alongshore winds (2) and offshore movement of surface water through Ekman 
transport (3), and increased upwelling of deep cold nutrient rich waters to replace it (4). Lower panel: potential 
consequences of climate change in upwelling systems. Increasing stratification and uncertainty in wind stress trends 
result in uncertain trends in upwelling. Increasing upwelling may result in higher input of nutrients to the euphotic 
zone, and increased primary production, which in turn may enhance pelagic fisheries, but also decreased coastal 
fisheries due to an augmented exposure of coastal fauna to hypoxic, low pH waters. Decreased upwelling may result 
in lower primary production in these systems with direct impacts on pelagic fisheries productivity. 
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